Blakely, Sokoloff, Taylor & Zafman LLP (408) 72U-b3U0 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 1of11 



o 
o 




/ 




>- 
< 



UJ 




o 

CO 



oo o 
OS 




o 

CO 



o 

CO 



Blakely, Sokoloff. Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W.Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 2 of 11 




O 

CO 



is 

= LU 

Q. I— 
Q. 00 
< >- 
200 



o 





< 


< 






o 



> LU 
< -J 
—I ZD 
0. Q 
00 o 

OS 



CO 



IMAGE 
PROCESSING 
DEVICE 




MAPPING 
SYSTEM 




DISPLAY 







o 

CO 



< 

C^sJ 



Blakely, Sokoloff, Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 3 of 11 




o 

CO 





< 


< 


CD 


CD 


O 



CO o 
OS 



Blakely, Sokoloff, Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W. StoH 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 4 of 11 




DRAW 
BUFFER 
309 




DISPLAY 
BUFFER 
311 







LU 

o 



o 

o 

oo 

LU 

O 

q: 

Ql 

LU 
O 
< 



< 

01 LU 

O O 
CO ^ ^ 

r 




Blakely, Sokoloff, Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 5 of 11 



LU 

Q O H- O 
UJ h- X 2 



CL ?r' "J-" F 
UJ ^ X 9- 




o 




NG 




Nb 






IMAGE 

PROCESSI 
DEVICE 




IMAGE 

PROCESSI 
DEVICE 




IMAGE 
PROCESSI 
DEVICE 




IMAGE 
PROCESSI 
DEVICE 



CO 



Blakely, Sokoloff, Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No - 42P10797G 
Sheet: 6 of 11 



o ^ 



P, LU 00 
LU j_ 

00 < 3 

ZD uj a. 

— 5 LU = 



CsJ 

to 



CM 

in 



2 LU 



o 

CM 



Z LU 



< 

LU 
Q. 
LU 



00 



5^ 



—I ► ^ 



CM 



o 



> ^ ^ — 2 

CO LU ^ ^ CD 



o 

2 UJ 
CL O 

< z 



in 
o 



00 
CL 



o 



^ X 

CL O 



5 



o 

CM 

m 

LU < 

3 O 



00 
I— 

CL 
O 



tn 
o 



o 

Z UJ 

Q-9cMi 



in 

CO 



ay 



>- LU 

CO o 
M5 5 



CO 



O 

2 LU 

Q. O 
< 2 



i i 


i 










r— 





CO 



C7) 



> LU 
< -I 
— 1 3 

CO o 
52 



LO 



o 

2 UJ 

ES 
1== 



00 

I— 

3 
0. 



CO 



— =C 3 
0.0 0 



o 



in 

CO 



> LU 

CO o 
OS 



O 

CO 



Blakely, Sokoloff, Taylor & Zafman LLP (408) 720-8300 

J^T^iP^^^ PARALLEL RENDERING OF 

IMAGES 

1st Named Inventor: Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 7 of 1 1 



Q in 
O t 

9k CO 

O 



UJ C>0 



Q. o 



St 

5^ 



p. o 



I i I 

3 < 



00 



2 O 
O o ff^ 

< ^ 

a. z 

^ < 



CO 

< r- 



CO 



CD 



CO 



CO 



S 



o 

CO 
CO 



o 

CM 
CO 



o 

CO 



CO "SJ- 

< O 



CL < — 

CO 03 ^ 
O ^ 



^ LU I— 

I— *^ 

(/) LU C30 



^3 



c/) 



1 /V 



E < — 

^ 09 ^. 
^ O 

IT a 



00 h±j S 



o 
o 

CO 



o 



\ 



O 

o 



O 



Blakelv Sokoloff. Taylor & Zafman LLP (408) 720-8300 

?ltle SYSTEM /^ND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W.Stoli „oDin7Q7r 
Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 8 of 11 



00 




^ E = 00 I— 
goao 



Blakely, Sokoloff, Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 9 of 11 



IMAGE PROCESSING DEVICES 
110 



1ST IMAGE PROCESSING DEVICE 
SWAPS BUFFERS AND SENDS 
FRAME 0 TO MAPPING SYSTEM 



910 



940 



NTH IMAGE PROCESSING DEVICE 
SWAPS BUFFERS AND SENDS 
FRAME 0 TO MAPPING SYSTEM 

APPLICATION BARRIER (E.G., PASS 
DRAWING PARAMETERS FOR NEXT FRAME), 

l 

IMAGE PROCESSING DEVICES START 
RENDERING FRAME 1 



950^ 



1ST IMAGE PROCESSING 
DEVICE FINISHES RENDERING 
FRAME 1; WAITS FOR 
BACK-CHANNEL NOTIFICATION, THEN 
SWAPS BUFFERS AND SENDS FRAME 1 
TO MAPPING SYSTEM 



NTH IMAGE PROCESSING DEVICE 
FINISHES RENDERING FRAME 1; 
WAITS FOR BACK-CHANNEL NOTIFICATION, 
THEN SWAPS BUFFERS AND SENDS FRAME 1 
TO MAPPING SYSTEM 




MAPPING SYSTEM 
120 

MAPPING SYSTEM IS CURRENTLY 
ACCEPTING FRAME 0 

•MAPPING SYSTEM RECEIVES LAST 
LINE FROM 1ST IMAGE PROCESSING 
DEVICE FOR FRAME 0 

i 

MAPPING SYSTEM NOTIFIES 1ST 
IMAGE PROCESSING DEVICE VIA BACK- 
CHANNEL, AND IGNORES FRAME 1 FROM 
1ST IMAGE PROCESSING DEVICE 

MAPPING SYSTEM RECEIVES LAST 
LINE FROM NTH RENDERING NODE 
FOR FRAME 0 j 

MAPPING SYSTEM NOTIFIES NTH IMAGE 
PROCESSING DEVICE VIA BACK- 
CHANNEL, AND IGNORES FRAME 1 FROM 
NTH IMAGE PROCESSING DEVICE 

MAPPING SYSTEM DETERMINES THAT ^ 
FULL FRAME HAS BEEN RECEIVED FROM 
SWAP SET I 

SYNCHRONIZATION SIGNAL IS ^ 
GENERATED | 

MAPPING SYSTEM SWAPS BUFFERS AND 
DISPLAYS FRAME 0 ^ 
i 

MAPPING SYSTEM STARTS ACCEPTING ^ 
FRAME 1 ONLY AT THIS POINT 



TIME (NOT TO SCALE) 



920 



y930 



960 



970 



980 



990 



FIG. 9 



Blakely. Sokoloff, Taylor & Zafman LLP (408) 720-8300 

Title: SYSTEM AND METHOD FOR PARALLEL RENDERING OF 
IMAGES 

1st Named Inventor: Gordon W. Stoll 

Express Mail No.: EV409365106US Docket No.: 42P10797C 
Sheet: 10 of 11 



STORE INCOMING PIXELS 
DESTINED FOR DRAW BUFFER 
OF MAPPING SYSTEM INPUT 



MATCH LAST SCAN 
LINE NUMBER WITH 
RECORDED NUMBER 
(FULL FRAME RECEIVED) 



RECEIVE FIRST STRIP 

OF PIXELS AND 
RECORD FIRST SCAN 
LINE NUMBER 




RESET 



OTHER MAPPING SYSTEM 
INPUTS NOT READY TO 
SWAP OR NO SYNCHRONIZATION 
SIGNAL GENERATED ON MAPPING 
SYSTEMS 



OTHER MAPPING SYSTEM 
INPUTS READY TO SWAP 
AND SYNCHRONIZATION 
SIGNAL GENERATED 



FIRST STRIP OF 

PIXELS FOR 
DRAW BUFFER 
OF MAPPING SYSTEM 
INPUT NOT YET RECEIVED 



FIG. 10 



Blakely. Sokoloff. Taylor & Zafman LLP 

1st Named Inventor: Gordon W. Stoll 
Express Mail No.: EV4093SSinKi ic 

Sheet: 1 1 of 1 1 ''^'*"^365106US Docket No.: 42P10797C 



RECEIVE IMAGE INFORMATION 
FROM IMAGE PROCESSING DEVICES 
1110 



RETRIEVE MAPPING INFORMATION 
RELATED TO IMAGE UNITS 
112Q 



STORE IMAGE UNITS IN ONE 
OR MORE BUFFERS BASED ON 
THE MAPPING INFORMATION 
1130 



MAP IMAGE UNITS TO EACH 
DISPLAY MODULE 
1140 



TRANSMIT THE IMAGE UNITS TO 
THE CORRESPONDING DISPLAY 
MODULE 
1150 



FIG. 11 



